Abstract: The research scope of the paper is prioritization of open innovation determinants in banking industry using an integrated application of qualitative and quantitative methods in the evaluation process. The research methods were implemented to compound the depth of experts
Introduction
Innovation has always played a vital role in predicting a long-term survival and development of organizations in all industries. Innovation encompasses a mixture of knowledge and actions that results in new products, services, processes, input and output markets, or organizations (Sundbo, 2003) , which implies organizational, managerial and technical innovations, new markets, financial innovations and new combinations (Heertje & Perlman, 1991) . Innovations represent one of the competitive forces of an organization. Moreover, innovations have been identified as a key driver for organizations to prosper, grow and sustain high profitability (Drucker, 1988; Christensen, 1997) . According to Luftenegger et al., (2010, p.1.) , "most companies are using innovation to sustain their business models". Considering innovation as a notion, Rogers (1995) stated that innovation represents an idea, object or practice experienced as new by individual or other units of adoption.
Today's highly competitive marketplace, characterized by global economic integration into volatile business environment, shorter innovation and product life cycles, rapid growth of information technologies and electronic communication, puts pressure on companies to innovate constantly. A recently proposed and advocated concept of innovation management is a concept of open innovation, recognized as a key driver of sustainable growth for most companies in all industries (Gassmann & Enkel, 2004) . This new paradigm has become increasingly important for both academics and practitioners over recent years (Alguezaui & Filieri, 2010; Bahemia & Squire, 2010; Chesbrough & Appleyard, 2007; Chiaroni et al., 2011) .The "open innovation" as a notion was initially proposed by and soon attracted the interest of managers / practitioners and scientists / researchers. stated that internal research and development are not sufficiently valuable strategic assets due to changes in society and industry, which led to the increased mobility of knowledge and the development of new financial structures, which ultimately resulted in the need for a new innovation model -open innovation model.
Open innovation is defined as "the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the markets for external use of innovation, respectively" (Chesbrough et al., 2006, p.1) . Additionally, Chesbrough et al. (2006) defines open innovation as "a paradigm that assumes that firms can and should use external ideas as well as internal ideas, and internal and external paths to market, as they look to advance their technology" (Chesbrough et al., 2006, p.1) . The concept of open innovation is based on an organization's need to open up innovation processes and to put together internally and externally developed technologies, ideas and knowledge in order to create business value (Fredberg et al., 2008) . Furthermore, the open innovation paradigm also assumes that internal ideas can be placed into the market using external channels, outside of current company's businesses, in order to generate additional value for the business . Open innovation as a new business paradigm represents a mindset characterized by customer integration, flexibility and openness. Moreover, authors emphasize open innovation is the best way of value creating and is vital for operational excellence and profitable growth (Fasnacht, 2009; Schmitt et al., 2013; Wiengarten et al., 2013) . Further, the model suggests that companies have to interact with various types of partners to acquire knowledge, ideas and resources from the external environment in order to remain competitive in the open market. Laursen & Salter, 2006; Dahlander & Gann, 2010) . Besides, it represents a change in generating and managing intellectual property. Open innovation is a holistic approach to innovation management as "systematically encouraging and every innovator exploring a wide range of internal and external sources for innovation opportunities, consciously integrating that exploration with a firm's capabilities and resources, and broadly exploiting those opportunities through multiple channels" (West & Gallagher, 2006, p.1) . Enkel and Gassmann (2007) suggest how an open innovation may be practiced. According to the authors, open innovation involves: integration of suppliers and customers, collecting ideas, implementing innovation across industries, purchasing intellectual properties and investing in the global knowledge foundation.
To introduce open innovation in banking industry it is important to get clear and unambiguous insights into key determinants of innovations, which should underlie an appropriate strategy for successful open innovation concept in banking. The overview of determinants of innovations in banking industry has been obtained from the literature overview and the Delphi study conducted among experts from banks in Serbia. The Delphi study was intended to achieve consensus among experts from the banking industry on determinants identified from the literature overview. Significant determinants were further evaluated through the AHP decision-making model to prioritize the determinants in the implementation of the open innovation concept in banking.
The aim of this paper is to find out the key determinants for successful implementation of an open innovation concept in the banking industry. The purpose of this paper is to demonstrate and advocate the importance of open innovation in the banking industry as a key success factor for sustainable growth and development of the banking industry in the 21 st century.
Open innovation in financial service sector
Over the recent years, financial service industry has been in the revolutionary transformation process triggered by a number of new developments in economies, market growth, regulations, customer demands, technology, policies and demographic changes. These underlying influences are always evolving. However, efficient growth strategies, creation of value for the customers and shareholders have always been challenges for financial companies, not only during periods of growth, but also during volatile times. In order to react to long-term directions and short-term occurrences, financial companies have to develop the ability to tailor and promptly implement the appropriate transition strategies (Fasnacht, 2009; Huo & Hong, 2013) .
Transition strategy towards an open innovation model encompasses open, flexible and service oriented business models that integrate customers, moreover, put customers in the center of business focus through appropriate architecture and business strategies (Enkel et al., 2009; Fasnacht, 2009; Tornjanski et al., 2014; Teece, 2010) .
A shift in the transformation from a traditional organization which is characterized by hierarchical, bureaucratic structures with a product-oriented function, into an organization that follows principles of flexibility, openness and customer-oriented function represents a challenging drive for managers in financial services. Knowing this, competitive advantage may be achieved if the management in financial sector understands what they have to provide, how they will leverage resources and capabilities as an integrated system. Growth and innovation strategies should be flexible enough in order to properly respond to changes. More importantly, building and strengthening trust, as it becomes increasingly important in an interconnected world, within an organization and external stakeholders, such as customers and business partners, require the generation of new ideas and set of new management practices and dynamic set of management capabilities and skills Enkel et al., 2009; Fasnacht, 2009; Teece, 2010; Tornjanski et al., 2014) . Dynamic management should establish closer relationships with a broader range of stakeholders with the trust that represents just one promising approach in the open innovation model (Fasnacht, 2009; Mol & Birkinshaw, 2009; Tornjanski et al., 2014) .
Furthermore, the integration of employees' intellectual capital into an open innovation model and organizational ability to provide supportive business culture and buy-in climate towards open innovation are essential. In contrast, inability and unsupportive organizational culture are the greatest barriers to innovation and profitable growth. Hence, employees and customers are two most valuable assets of the business. Building learning and innovative culture within an organization results in better performance than through a traditional model, which is characterized by closed command and control system (Fasnacht, 2009; Gassmann et al., 2010; Martins & Terblanche, 2003) . Open innovation model emphasizes that financial organizations have to improve and intensify partnerships with external stakeholders and universities. Developing a new brand of innovative management and collaboration in financial services and universities is required in order to respond to all changes and challenges coming into this area (Fasnacht, 2009; Huff et al., 2013) .
Frequent changes in the financial service industry imply new forms of innovation management. Accordingly, traditional and closed approaches to innovation are proved to be insufficient to manage successfully these changes. The financial sector has to understand what and why it needs to change and how to adapt to the new rules of an open innovation paradigm (Fasnacht, 2009 ).
Open innovation in real-life practice
Not many companies followed a fully closed innovation model in practice, but many of them started to implement open innovation model as a requirement to adapt to changes occurring in the external environment . "In a world of mobile workers, abundant venture capital, widely distributed knowledge and reduced product life cycles, most enterprises can no longer afford to innovate on their own" ( Van de Vrande et al., 2009, p. 426 ).
Trends such as company's agility, flexibility and outsourcing have already put pressure on organizations to revise their own strategies and processes and to become network organizations. "The do-it-yourself" mentality innovation management just became outdated (Gassman, 2006 ). Yet, plenty of developments and consolidations in the innovation arena have led to a requirement for organizations to make innovation processes more and more open. Moreover, Koschatzky (2001) explains that companies which do not exchange knowledge and which do not collaborate minimize the knowledge development in long term and minimize the ability to engage into exchange relations with other companies. Hence, the cooperation with external stakeholders is essential to increase innovativeness and reduce the time to enter a market (Enkel et al., 2009 ).
Executive managers in many companies have considered the next step towards open innovation. One way is pursuing collaboration between innovation management and networks of suppliers, customers and independent specialists who interact with each other in the development process or projects. With such strategy, an organization could come up with better ideas for new products and services; a company will be able to develop these ideas in more efficient and cheaper way, spending less time in launching products / projects into the market, which is of a paramount importance taking into account very competitive business environment (Bughin et al., 2008) .
A common requirement in an open innovation approach is extensive empirical research, testing and development, independent of the business industry. Yet, understanding of prospective differences in an open innovation across different industries is of a high importance to managers who deal with changes in respect to innovation (Dodgson et al., 2006) .
It is evident that an open innovation era has begun for many companies in various industries, but still there is no clear understanding of the mechanisms how to entirely profit from the approach (Enkel et al., 2009 ) which should be taken into account for further evaluation and testing in real-life practice. According to Enkel et al. (2009) However, there are still many issues related to open innovation approach that should be understood better in order to completely absorb this concept into practice. Also, there is still a lack of knowledge when and how to do it (Huizingh, 2011) .
Generally, an open innovation paradigm has proved to be a beneficial model for many companies in various contexts. As Huizingh (2011, p. 8) stated: "open innovation is on its way to become an innovation".
Changes in financial services and banking
Development of services in the modern economy requires a wide range of technological expertise that is very often above the expertise level of service providers. Therefore, the innovation processes in services increasingly imply connections, linkages and cooperation of several organizations in different stages of the new service development (NSD) process (Marinkovic et al., 2011) .
The financial services sector has a significant role in the modern world economy. The financial institutions that constitute an economy's financial system represent the brain of the economy's ensuring the most of the economy's requisites for many operations. Moreover, financial services sector is a significant contributor to the GDP and employment (WTO, 2013) . The financial services sector participates with about 8% of the gross domestic product (GDP) and about 4% of employment in the services sector of the Organization for Economic Cooperation and Development countries (OECD, 2008) .
The financial economy has changed substantially since the 20s century along with the evolution and development of companies and markets (Leire et al., 2013) . The financial service sector has been obliged to rethink the intermediaries' role. Furthermore, in recent years the financial industry has changed the structure of the organization, which has created the strategic turbulence in financial institutions. Not so many industries have encountered as much "strategic turbulence" as the financial service industry. Searching for the response to comprehensive technological and regulatory changes, significant shift in customer requirements as well as globalization, the financial services face profoundly displaced organizational structures with a great deal of uncertain future (Walter, 2009 ). These new trends in economic environment require the financial services sector to innovate, revise business models and revitalize the trust of customers in financial institutions in order to achieve long-term sustainable growth (Luftenegger et al., 2010) .
The globalization phenomena in the financial services foster more efficient financial techniques in financial markets, which provide more competitive advantages to financial companies that compete worldwide. Moreover, regulation of national and international markets, liberalization policies and advancement of information and communication technologies bring contribution to the global financial system functioning (Leire et al., 2013) . The developing and emerging markets worldwide provide a various opportunities such as unlimited workforce, high gross domestic product growth and massive potential of consumers (Fasnacht, 2009) . Moreover, it has been argued that the economic potential of developing and emerging countries, particularly of BRIC economies may have a dominant role in the global economic system by the year 2050, "with China surpassing the United States in output by 2035 year" (Luthans & Doh, 2011, p.12) .
"Economic integration and the rapid growth of emerging markets are creating a shifting international economic landscape" in the 21 st century (Luthans & Doh, 2011, p. 12) . Internationalization and globalization have become a very narrow focus of strategic management in various business industries which are influenced by these phenomena.
Banking industry represents the main part of financial services (Fasnacht, 2009) and "banks play a vital role in the economy of any country" (Mihailovic, 2009, p. 1) . In Serbia, banking sector dominates in the financial system and accounts for 92.4% in the total financial sector. As such, it represents the main contributor to Serbian financial system stability (NBS, 2013).
The banking industry has been a conservative industry, very resistant to change. The past was characterized by stable environment and industry structure, clear business models and defined boundaries that made linear and predictable business and business environment resulting in the slower pace of innovation, compared to other industries. Yet, the conditions have changed over the last 20 years, which has led to significant changes in the banking industry (Fasnacht, 2009 ).
Today, the banking industry is undergoing a period of transformation and consolidation due to changes in technology, customer requirements, market share and competition (Frei et al., 1997) . "In the past 30 years innovation processes in banking industry resulted in tremendous developments of services and products due to digitalization era. This developing process is a never ending story, innovations underlie the success. Apart from the benefits that banking sector gained in this era, IT gained a lot, since banking industry was in the driving seat in many segments. In the years to come I expect that new technologies and innovations from other segments of human development will equally keep the pace in the banking industry" achieved only through constant monitoring the risks connected to growth strategies and innovation (Fasnacht, 2009; Cooke, 2013) .
Research framework and methodology

The Delphi method
Based on the broader literature review (e.g. Martins & Terblanche, 2003; Chesbrough, 2006; Gassmann, 2006; Chesbrough, 2007; Chesbrough & Appleyard, 2007; Sarros et al., 2008; Elmquist, 2009; Enkel et al., 2009; Fasnacht, 2009; Van de Vrande et al., 2009; Chesbrough, 2010; Wallin & Von Krogh, 2010; Zott et al., 2011; Bellantuono et al., 2013) , sixty one (61) The Delphi method was then used to recognize the most significant elements for further evaluation which was done afterwards through the AHP approach. The overall aim was to select the most significant determinants and make the priority in the implementation of an open innovation concept in the banking industry.
The Delphi method is one of a widely used qualitative research methods with quantitative elements which uses the advantages of group opinion. The Delphi method is also an exploratory and intuitive method in which the subjective evaluation of selected experts on particular issues plays an important role. Using the method in a rational and systematic manner, professional knowledge, experience and intuition of experts, come to the fore (Okoli & Pawlowski, 2004; Skulmoski et al., 2007) . According to Bhuasiri et al. (2012) , effectiveness of decision making could be achieved by consensus using the Delphi method.
The Delphi method, as a method of qualitative research, has been chosen in order to collect experts' judgments in a group decision making setting.
Research sample was then selected -a critical component in the research methodology is selecting research participants since experts' opinions represent the output of the Delphi.
There are several requirements that imply "expertise": "i) knowledge and experience with the issues under investigation; ii) capacity and willingness to participate; iii) sufficient time to participate in the Delphi; and, iv) effective communication skills" (Adler, 1996; Skulmoski et al., 2007) . Therefore, expertise is needed for the selection of people who are able to answer the research questions.
The analysis of round 1 implies derivation of results of round one using statistical calculations. In round 2 of the Delphi, the experts involved in the research have insight into the results of the answers in round 1, therefore, they have the opportunity to revise their initial opinions and to consolidate them with others or to leave them the same. Each following round should result in achieving consensus among experts involved in the research project.
The AHP: multi-criteria decision support method
The Analytic Hierarchy Process is one of most extensively and widely used decision-making method developed by T. Saaty in the 1970s (De Felice & Petrillo, 2010; Krishnan et al., 2012) to provide a "framework for solving different types of multi-criterion decision problems based on the relative priorities assigned to each criterion's role in achieving the stated objective" (Handfield et al., 2002, p.75) . In addition, the AHP method provides the measurement of consistency of decision makers' collected data (Taleai & Mansourian, 2008) .
The AHP is a comprehensive and logical framework, designed to choose the best from a given alternatives evaluated in regard to defined criteria, by allowing decision-makers to structure the complicated problems in a hierarchical model that encompasses the main goal, criteria, sub-criteria, alternatives and the relationship among them (De Felice & Petrillo, 2010) .
The main advantage of the AHP approach is its ability to model a complex, "multiattribute, multiperson and multiperiod problem hierarchically" (Sari et al., 2008, p. 370) . Moreover, the AHP provides a mixture of both, qualitative and quantitative attributes (Peng et al., 2013) . The further strength of the model lies in its ability to recognize inconsistent judgments (Sari et al., 2008; Chen, 2006) .
The AHP represents a mixture of knowledge, experience, individual judgments and opinion in a logical and systematical way. Moreover, the model has a very large range of application in decision making such as cost benefit analysis, investment priorities, resource allocation, forecasting, benchmarking, prioritization, ranking, technology management, quality management, strategic management where the decision is of far-reaching importance. In addition, the AHP is used to solve many decision support problems effectively such as quality control system, supplier selection, evaluation and technology selection alternatives (De Felice & Petrillo, 2010) .
According to Saaty (1980 Saaty ( , 1986 , the AHP is based on the four axioms and three primary principles. The proposed axioms underlying AHP are: 1) reciprocal axiom; 2) homogeneity axiom; 3) dependence axiom and 4) axiom of expectations. The AHP is, also, based on the three primary principles: 1) decomposition; 2) comparative judgments and 3) synthesis (Saaty, 1980; Harker & Vargas, 1987; Chen, 2006; Sari et al., 2008; Arslan, 2009 ). The decomposition principles assume designing a decision problem into a hierarchy that includes the overall goal at level 0, criteria (C1, C2,…, Cn), at level 1, sub criteria (C1.1, C1.2,…, Cn.k) at level 2 and alternatives (A1, A2,…, Am) at level 3 (Chen, 2006) .
Applying the principle of comparative judgment, "the users set up a comparison matrix at each level by comparing pairs of criteria, or pairs of alternatives at the lowest level" (Sari et al., 2008, p. 370) according to Saaty's scale, in which ranking of 1 signifies equal importance between two elements, while a ranking of 9 indicates the absolute importance of one of the elements which is being compared (De Felice & Petrillo, 2010; Sari et al., 2008 ). In the model it is necessary to have n*(n-1)/2 comparisons.
"Once the matrix of pairwise comparisons has been developed, one can estimate the relative priority for each of the alternatives in terms of the specific criteria. Preferences derived from a criteria or sub criteria matrix are used to calculate a composite weight for each alternative. This part of the AHP is referred to as synthesis. This enables the AHP to obtain not only the rank order of the alternatives, but also their relative standings measured on a ratio scale. The alternative with the highest overall rating is usually chosen as a final solution" (Sari et al., 2008, p. 370 ).
In pairwise comparison method, the elements in each level are compared in pairs with regard to its significance to a given element in higher levels of the hierarchy (Alonso & Lamata, 2006) . The results of pairwise comparisons at each level of hierarchy give a square matrix A, where elements are given by aij=wi/wj, articulating the predominance of i in respect to j, expressed in the Saaty's scale (De Felice & Petrillo, 2010) . The comparison results could be presented with a matrix.
(
Where n is the number of decision elements.
The matrix A should meet two conditions:
The yields of n*n matrix A are:
Once all pairwise comparison matrixes are developed, the vector of weights, w= [w1,w2,. . . ,wn] , is calculated based on the Saaty's eigenvector procedure that includes two steps. "First, the pair-wise comparison matrix, A=[aij]n*n, is normalized" (Chen, 2006, p. 169 ) by equation (3). Second, the weights are calculated by equation (4) (Chen, 2006) .
Where j = 1,2,3,…,n According to Saaty (1980) , "there is a relationship between the vector weights, w, and the pairwise comparison matrix, A" (Chen, 2006, p. 169) , as equation (5) shows.
"The λmax value is an important validating parameter in the AHP and is used as a reference index to screen information by calculating the consistency ratio (CR) of the estimated vector. To calculate the CR, the consistency index (CI) for each matrix of order n can be obtained" (Chen, 2006, p. 169 ) from the following equation.
Next, the consistency ratio (CR) is derived using the following equation:
Where Weight calculation:
Where i = 1,2,3,…,n RI is a random consistency index.
The consistency ratio (CR) is obtained by comparing the consistency index (CI) with the corresponding value from Table 1 , provided by Saaty (1986) "each of which is an average random consistency index derived from a sample of randomly generated reciprocal matrices" (Domański & Kondrasiuk, 2005, p. 437) .
Table 1. Average Random Consistency Index (RI)
Source: Saaty, 1986 According to Saaty (1986) , Table 1 depicts the values of the random consistency index (RI) from matrices of order one to ten (Domański & Kondrasiuk, 2005 
The research results and analysis
The application of the Delphi method in the study
The first and second round of surveys in this study was conducted using the Delphi method in order to facilitate consensus among experts about the determinants for successful implementation of an open innovation in the banking industry, grouped into eight dimensions that are researched in a broader literature review.
This study employed web-based questionnaires and the consensus was considered adequate if 75% of the experts agreed on each determinant. The same experts participated in round one and round two of the Delphi. The banking experts from Serbia were asked to rank the importance of determinants for a successful implementation of an open innovation model in the banking sector in which a response reflects a personal attitude based on knowledge and experience from education and practice. A five-point Likert scale was used to evaluate the importance where: 1 = unimportant; 2 = slightly important; 3 = important; 4 = very important; space for comments or suggestions was given to the respondents at the end of the questionnaire.
Seventy (70) banking experts were asked to participate in the research study, and fifty one (51) from thirteen (13) banks in Serbia took part in it, resulting in the participation rate of 72.86% in both rounds of the Delphi. The expert group consisted of managers at three levels in the banking industry: first line management, middle management and top management. The first line management amounted to 24 respondents or 47%, followed by the middle management amounting to 19 respondents or 37% and experts at the top management position amounting to 8 respondents or 16% of total participants.
Respondents provided information regarding years of management experience that were categorized from 0 to 3 years; from 3 to 6, and from 6 to 9 and the final category was 9 or more years of management experience in banking. The largest group of managers had 9 or more years of banking experience, accounting for 17 experts or 33%, followed by equal numbers and percentages of 3 to 6 and 6 to 9 years, accounting for 14 banking experts or 27% of all respondents, while only 6 experts had less than 3 years of banking experience, with 12% of participation rate.
The average importance rating, standard deviation and percentage level of importance for each evaluated determinant after round one and round two, were obtained using statistical calculation.
Finally, the most significant determinants recognized by banking experts in the Delphi survey, are classified for further evaluation through an AHP decision -making model in order to rank the determinants according to their significance for implementation of an open innovation concept in banking. The most significant determinants for further evaluation are presented in the Table  2 .
In addition to the Delphi method, Cronbach's alpha test is used to estimate the reliability of results obtained from the Delphi research study. The reliability test was performed on the most significant determinants after the second round, consisting of fifteen elements. The reliability result obtained using Cronbach's Alpha test shows the value of 0.793, indicating the scale of considerably reliable judgments. Therefore, experts' judgment on the choice of the most important alternatives for development of open innovation model is considered reliable and may be further evaluated through the AHP. The extent to which the innovation fits into existing company's rules, regulations, and legislations 4.7843
The degree of staff capacity in the organization or department that implements the innovation 4.7451
Business model and strategy
Building the ambidextrous organization 4.4706
Strategic and operational flexibility and openness 4.3922
Opportunity-driven business development 4.2745
Leadership and culture
The platform of open innovation culture 4.5294
The proactive role of innovation management 4.4706 
The application of the AHP method in the study
The AHP is used here to prioritize the most significant determinants of open innovation in banking, previously selected by the Delphi method. The research problem is decomposed into a hierarchy structure that includes the overall goal, five criteria and fifteen alternatives, as shown in Figure 1 . F11 F12 F13  F21  F22  F23  F31  F32  F33  F41  F42  F43  F51 
Figure1. Structured AHP hierarchy for development of open innovation model in banking
Source: Authors
Once the structure of the problem has been designed, the prioritization of each element started in order to determine the relative importance of each. Prioritization procedure implies the comparison of elements (two by two) in regard to other elements at the same level and in regard to elements of the upper level of the hierarchy. The comparison is done by answering two questions: "which is more important" and "by how much", using the Saaty's scale of evaluation. A questionnaire survey was delivered to managers at the top level managerial position in banking in Serbia: CEO, CFO, CIO, COO, CMO, (previously included in the Delphi study), with more than six years of banking experience.
Once all elements at both levels (Level 1 represents criteria, and Level 2 represents alternatives) were compared by experts, according to the AHP procedure, the matrices are constructed. The analysis of results further involves assigning the local weights according to the distributive way of calculation, resulting in a "priority vector" which enabled prioritizing of the best element in relation to the overall goal or related criteria. Consistency ratio was calculated to ensure the coherence of the judgments respectively. Consistency ratio of the pairwise comparison matrices at both levels is less than 0.10. Accordingly, the weights are shown to be consistent and the comparisons are acceptable. Table 3 shows the results of pairwise comparison of criteria against the overall goal. Priority of criteria at Level 1 relative to the main goal is as follows: F1 -F2 -F5 -F4 -F3. Based on the expert assessments, the highest priority in the implementation of the open innovation model in banking refers to the dimension related to organizational context (w=0.4338), followed by the category related to business model and strategy (w=0.2246). The third priority is that of the technology and infrastructure dimension (w=0.1938). Next priority goes to the factors that involve intellectual property (w=0.0944). The dimension with the lowest degree, according to the results, refers to leadership and culture (w=0.0534).
Results of Level 1 Evaluated criteria
The result of consistency ratio is 0.068, indicating that the judgment comparison of criteria in relation to the main goal is acceptable.
Results of Level 2 Evaluated alternatives
Having the results of pairwise comparison of determinants in respect to the corresponding criteria, local weights were calculated at Level 2 following the same steps for each matrix for the Level 1. Table 5 depicts a summary of calculated priorities of criteria, priorities of determinants within the corresponding criteria and the overall priority of the determinants towards the main goal. The results of calculated consistency ratio of determinants at Level 2 are also presented in table. On the other hand, enhancing technological competitiveness of products, processes, and services followed by alternatives related to the extent to which the innovation fits into existing company's rules, regulations, and legislations; opportunity-driven business development; the platform of open innovation culture; focus on IP generators and collaborators; integrated banking system; strategic and operational flexibility and openness; the proactive role of innovation management; enhancing strategies for managing the intellectual property rights risk and developing a set of new management practices, have a lower priority degree in the accomplishment of the main goal in the AHP.By entering European banks at the financial market, leadership and organizational culture have begun to radically change within the banks in Serbia. Dynamic business environment had a strong impact on leadership style and employees profile that resulted in fast changes in management practices, organizational culture and employees, making them more dynamic, open, and trustworthy with strong team spirit. Accordingly, these determinants had a lower priority degree in the assessment process. This, however, certainly does not mean that the alternatives with the lower priority degree should be neglected, taking into account their relevance in the development of open innovation in the banking industry. Effective application of open innovation in banking is dynamic and complex process that requires different priorities according to the going organizational situation and conditions at the external business environment.
Conclusion
This study explores determinants of the open innovation in the banking industry with an original approach. The introduction of open innovation in the banking industry is a complex process which implies identification and prioritization of the most significant determinants of open innovation in order to facilitate decision making in the selection of appropriate strategies towards successful implementation of open innovation in banking. Delphi and AHP research methods were used in this paper to identify and prioritize these determinants. Sixty one of them were obtained from the broader literature overview and grouped into eight dimensions. A two-round Delphi method was performed to achieve consensus among fifty one experts from the banking industry to recognize the most significant elements for further evaluation. In addition, the results of the Delphi method were tested using Cronbach's alpha test to confirm the reliability of the given results of the Delphi method. Fifteen significant determinants within five dimensions were further evaluated through the AHP decision-making method to prioritize them toward the development of the open innovation in banking.
The results of the AHP study showed that the first priority in effective application of open innovation in banking lies in the formal reinforcement by management to integrate innovation into organizational policies with priority vector of 27.50%, building an ambidextrous organization, has the second priority, 16.27% , degree of staff capacity 11.28%, flexible service architecture / the flexible financial solution platforms 11.27%, while development of intermediate intellectual property markets results in the priority of 6.04%. These first five alternatives accounts for 72.36% of total ranked alternatives. This, however, does not mean that the alternatives with the lower priority degree should be neglected, taking into account their relevance in the development of open innovation in the banking industry.
Finally, the study acknowledges potential limitations despite the relevance of the obtained results in terms of the development of open innovation in the banking industry. One limitation of the research study is the participation of only one group of stakeholders, i.e. banking experts in Serbia. Different stakeholder groups may have different views, requirements, constraints and motivations related to the implementation of open innovation in banking. Although experts from banking are the most relevant stakeholder group, stakeholders such as customers, universities, regulatory bodies, shareholders may recognize different significant factors and their prioritization in the implementation of the concept in banking. Another limitation of the research paper is the focus on the participants from only one country. That is, the study results may not be directly applicable to each and every other country.
The research findings and results introduced in this paper can be usefully applied and widely used by both academics and practitioners who are interested in applying the open innovation concept in the service industry, or more specifically, in the banking industry. This paper also contributes to the theoretical work and thoughts in the field of innovation management.
Future research on the development of open innovation in banking should incorporate perspectives from different stakeholder group, i.e. academics and other interested groups. Moreover, the results should be compared with the research results from other countries. These insights may reveal additional useful information regarding the implementation of open innovation in the banking industry. Proposed evaluation model could be applied in other industries in order to determine important determinants when implementing new business models.
